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Abstract

This thesis is about how to analyze and conLrol PH
;level. There are two parts in this project: pH meter , using IBM
'PC to analyze and control.

First- electrode detects free H' in the solution. Ve
make a circuit which recieve the signal from ' electrode and
display the pH level, then the signal is converted fron analog
signal to digital signal by analog to digital converter. Now
the conmputer knows +the pH level. Finally the computer will

ot

anzlyze and plot graph that show pH level and volume of solution.
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program one ;
uses crt,graph;
var phcon,refer : real;
volume,per : integer;

procedure displayframe(numlines,numcols: integer);

var line,topline,col,i,j,k,l : integer;
begin
if numlines >80 then numlines
if numcols >21 then numlines
i (80-numlines) div 2;
j (25-numcols) div 2;

k : j+ numcols ;

1 i+numlines;
gotoxy(i,j); writeln(#218);
gotoxy(i,k); write(#192);
gotoxy(l,j); write(#191);
gotoxy(1l,k); write(#217);
gotoxy(i +1,3);

for topline :=i to 1-2 do
write('',#196,'');
gotoxy(i+1,k);

for line :=i to 1-2 do
write('',#196,'');
gotoxy(i,j+1);

for col :=j+2 to k do
begin

writeln( '',#179,'');

gotoxy(i,col);

80 ;
21

end ;
gotoxy(l,j+1);
for col :=j+2 to k do
begin
writeln( '',#179,'');
gotoxy(l,col);
end;
end;

procedure vit(phcon,refer: real; volume,per
var grdriver,grmode : integer;
s1,s2,s3,s4 : string ;
begin
grdriver := detect ;
initgraph(grdriver,grmode,'"');
setbkecolor(15);
setfillstyle(1,12);
bar(175,75, 475,110);
moveto(190,90); setcolor(4);
outtext(' pH control = ');
str(phcon:0:2,s1);
outtextxy(300,90,s1);
setfillstyle(1,11);
bar(175,165, 475,200);
moveto(190,180);

integer);
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outtext(' ph refer = ');
str(refer:0:2,s2);
outtextxy(300,180,s2);
setfillstyle(1,10);

bar(175,255, 475,290);
moveto(190,270);

outtext(' volume of solution = ');
str(volume,s3);
outtextxy(365,270,s3);
setfillstyle(1,9);

bar(175,345, 475,380);
moveto(190,360);

outtext(' volume per unit = ');
str(per,sé4);

outtextxy(340,360,s4);

delay(650);
setcolor(12);
moveto(207,440);
outtext('press enterkey to begin record pH
readln;
closegraph
end;

type person = record

pH : real
volumes : integer;
end;
var fp : file of person ;

data : person ;
tranph : real;
filename : string(121;
i,j : integer;
begin
port[$02b3] :=$90;
writeln('filename to record ?7');
readln(filename);
writeln('if process to control press enterkey
readln;
assign(fp,filename) ; rewrite(fp);
with data do
begin
tranph :=port[$02b0];
it=14; 3 := 256;
ph:= (i* (tranph))/j;
volumes:=volume;
delay(100);
writeln('',volumes:10,"'',ph:20:2);
while ph <=phcon do
begin
write(fp,data);

writeln('if you control again press enterkey');

readln;
volumes :=volumes+per;
port[$02b0] :=0;
tranph := port[$02b0];
ph:= (i*(tranph))/j;
delay(100);

")

procedure writefile (phcon : real ; volume,per :integer);

")
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writeln('',volumes:10,"'"',ph:20:2);
end
end;
close(fp);
end;
begin {main}

clrscr;

displayframe(44,19);

gotoxy(30,7);

writeln('enter pH refence');
gotoxy(30,8);

write('pH refrence = ');
readln(refer);

gotoxy(30,10);

writeln('volume sample');
gotoxy(30,11);

write('volume = ');

readln(volume);

gotoxy(30,13);

writeln('volume per unit');
gotoxy(30,14);

write('volume per unit = ');
readln(per);

gotoxy(30,17);

writeln('enter pH control');
gotoxy(30,18);

write('pH control = ');
readln(phcon);

vit(phcon,refer,volume,per);

writefile(phcon,volume,per);
end.
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readfile ;

uses crt,graph;
type person = record

var

ph : real;
volume : integer;
end;
grdriver,grmode : integer;

grph,grvolume, f,g,i,k, Xx,y,dix,diy : integer;

s3,s2, st,s1: string; fp : file

of person ;

tranph : array[1..100] of integer;
tranvo : array[1..100] of integer;

data : person ;
a,b,c, count : integer;
filename : string[12];

begin

write('filename ? ');
readln(filename);
clrscer;
assign(fp,filename);
grdriver := detect;
initgraph(grdriver,grmode,''):
reset(fp);
a:=1; b:=1 ;
£f:=20; g:=20;
reset(fp);

while not eof(fp) do

begin
seek(fp,a);
read(fp,data);
str( data.volume,s2);
str(data.ph:0:2,s3);
moveto(20,10);
setcolor(2);
outtext('pH');
moveto(65,10);
outtext('volume');
setcolor(13);
outtextxy(f,g,s3);
outtextxy(f+70,g,s2);

tranvo[b] := 220+ data.volume;
tranph[b] := 415 - (round(data.ph¥*50));
b:=b+1 ; a:=a+1; g:=g+20;
end;
readln;

begin

setcolor(14);

setbkcolor(8);
1ine(220,65,220,getmaxy-65);
line(220,getmaxy~-65,620,getmaxy-65);

begin

delay(100);

dix:= 320 ;
line(dix,415~- 8,dix,415+8);
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repeat
delay(100) ;
dix:=dix+100;
1ine(dix,415-8,dix,415+8);
until dix=620;
delay(100);

dix :=230;
line (dix,415—3,dix,415+3);
repeat

delay(20) ;
dix:=dix+10;
1ine(dix,415—3,dix,415+3);
until dix=620;
end;
begin
delay(100);
diy :=415-50 ;
line(220+8,diy,220-8,diy);
repeat
delay(100);
diy :=diy-50; .
line(220+8;diy,220-8,diy);
until diy =65;
end;
begin
moveto(180,50);
outtext('ph');
moveto(605,455);
outtext('CM');
str(3,st);
outtextxy(622,445,st);
diy :=65;
for k:=7 downto 0 do
begin
str(k,s1);
outtextxy(195,diy,s1):
diy:=diy+50;
end;
dix:=305;
for k:=1 to 4 do
begin
i:=k*100;
str(i,s1);
outtextxy(dix,428,s1);
dix :=dix+100;
end;
end;

setcolor(12);
for c:=1 to a do
begin
circle(tranvo[c] ,tranph(c],2);
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' end;
delay(1000);

end;
b:=1;
setcolor(11);
while b< a-1 do
begin
c:= b+1;

line(tranvo[b],tranph[b],tranvo[c],tranph[c]);
delay(300);
:=c+1; b:=b+1;

end;
readln;
closegraph;
close(fp);
end.
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